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Japanese Patent Laid-Open Application Nos. 62-69984 62-69985 and fi-^ iQQ7fiR .. , . 
producing a mixture containing a red dve bv call..^ inrMhlV! ^7^^^"^ 63-199766 illustrate methods of 
Object of the methods is to pfoduce ca^hamin A. h«S n o°/ °* ''"^^ °* « The 

value of carthamin, the dye produced bv the I.IhJ ^ ^" ' '""^ ^^^^'^^'V "^^r to the Rf 

dye produced by the met^odTwas no. i o a a^^^^^^^^^ However, since the 

carthamin or not was not made by the prior art 'dentif.cat.on as to whether the dye is surely 

^^^^Z:T^o^:£:^:JZ:^Z^^^ --d arts so as to isolate and 

have found that the dye formed by^ such crs^nrblr j^^^^^^^^^^^^ ^ '^^V 

Surpnsmgly. the present inventors have found that the dvp Wmlw k 
bud? of a satflower is different from cartharn^rand rltherlr^ . ^ """^-'"cubation of cells of flower 
the following general formula (I). ®' <=0"^PO"rid 'afl'ng within the scope of 
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= CH-e-CH . CH-^CH=<_>0 ,1, 
" H^OCH, 

where n is from 1 to 15. 

formldVyrsl^g^ra^r^^^^^^^ ' ^^^^""^ ^° by formula (,) and a solution 

by tissue culture, only a componeriich iJ soluWe^ n ^^^^^^^^ V^^'^^ ' ^""-^^ 

from the crude product obtained by the culture and t^^^^ ? °* acetone/methanol is taken out 

(It is referred to the examples n^nZnlTbeioT^ n^^^^ """"'^^ column chromatography, 

invention may also be produced wiS e«ec11 ti^^^ °' O °' Present 

well known by those sl<illed in the art ® ''^ ^"^ "^"'^^^''^ '^^''ch are per se 

crvs^ararjerrll^rg^^^^^^^^^^^^ ^'^ " a violet pillar-like need.e-.ike 

acetonitrile solution of the compound is red Thrirh "" T " ^ -^^'hanol or 

this structure and the structure of the flwfng ,oll^ ^^'"^"""^ °* <•> between 
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be-ow, Formulae ( °a d ) nTa^l So 3! ? "'"'""h '^'^^^^^ '° ^^-P- -----cf 

solution is reversiblV. Therefore ^ml ^ 'a so ent^f^^^^ 1T"'1 ^ 
crystal of formula (I). In view o ,he rhenomenon thj J T °' compound again gives a 

have properties suitable for coatings and coverings °' ''^^ P^^^^nt invention can be said to 

" dissoTvL'^Tstrnt";?; rrsTol "r ^ ^" °' -VStals of formula (,) as 

the form having a structure"? olu a „ It rrrT'be Thr' ""^"""'^ - 
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an equilibrated condition between them. 

The color of the connpounds of the present invention comes to be gradually black from reddish violet 
via bluish violet with increase of the value of n. Regarding compounds having conjugated double bond(s) in 
the molecule like compounds of the present invention, it is known that the absorption wavelength is shifted 
to a long wavelength side almost at certain intervals with prolongation of the conjugated system of the 
molecule. For instance, for carotlnoids such as jS-carotene and linear conjugated alkenes, the maximum 
absorption wavelength is shifted to a long wavelength side by 20 to 30 nm with increase of one conjugated 
double bond in the molecule. Accordingly, considering the compounds of the present invention on the basis 
of the maximum absorption wavelength of them where n is 1 or 2, it is obvious that the compounds where n 
is at least up to 15 are useful as a dye. 

The compounds of the present invention give an extremely noble reddish violet color hue when used for 
dying silks. It has heretofore been said that such a color. hue could hardly be produced by the conventional 
technical art. Since a color hue varies in accordance with the material to which a dye is applied, a dye 
solution and a pH value in the dying system, various color hues could be obtained by adequately selecting 
the conditions. 

. The compounds of the present invention are well soluble in dimethylsulfoxide. pyridine, methanol, 
acetonitrile and acetone in this order. They are slightly soluble in acetone but are insoluble in ether! 
benzene, hexane, carbon tetrachloride and water. Accordingly, the compounds of the present Invention are 
utilized as a water-insoluble hydrophobic dye. The hydrophobicity of the compounds of the present 
invention increases with increase of the value of n of the molecular formula. 

The compounds of the present invention have a characteristic feature that they have a strong binding 
power to polysaccharides such as cellulose and starch and to proteins. Therefore, the compounds of the 
present invention are suitable for dying silks and cottons. In addition, since the compounds of the present 
invention as existing in the solution may well be recovered by adsorbing them to a cellulosic substance, the 
compounds may be utilized economically. The binding power of the compounds of the present invention to 
polysaccharides and proteins increases with increase of the value of n of the molecular formula. The 
compounds of the present invention may further be hydrophobicated, "whereby the affinity of the thus 
hydrophobicated compounds to highly hydrophobic materials may be elevated much. 

The compounds of the present invention and their solutions exhibit excellent stability. For instance, 
crystals of the compounds do not vary even when stored at room temperature for a long period of time; 
methanol solutions of the compounds of the present invention can also be stored for a long period of time! 
The stability of the compounds of the present invention is contrary to the property of carthamin which 
rapidly varies to a complex thereof at room temperature and which decomposes in methanol in a short 
period of time. The excellent stability of the compounds of the present invention could not be anticipated 
from the fact that they are unstable in a crude product to be obtained by tissue culture of a safflower. 

The compounds of the present invention are stable as mentioned above. In order to still increase their 
stability a dye stabilizing agent such as BHT, BHC or an antioxidant may be added to them. If desired, the 
compounds may be irradiated with UV rays to promote the crosslinking reaction therein so as to further 
stabilize them. Since UV irradiation often causes variation of the color of the irradiated compounds, it may 
be effected for the purpose of obtaining dyes having a certain desired color. 

As mentioned above, the compounds of the present invention she characteristic color hues. Their other 
characteristics are that they have a strong binding power to cellulosic substances and that they are stable 
and that they are hardly soluble in water. Because of such characteristic advantages, the compounds of the 
present invention are effectively and widely useful in various industrial fields, e.g. for coating materials, 
dyes, cosmetics and for food additives. 

Next, the present invention will be explained in more detail by way of the following examples, which, 
however, are not intended to restrict the scope of the present invention. 

EXAMPLE 1: 

A compound of formula (I) was produced by the process mentioned below. 

60 cays after sowing of safflower seeds, flower buds of the grown safflower plants swelled slightly. A 
number of cells were isolated fiom the flower buds under a sterile condition. A solid medium was separately 
prepared by adding 9.5 g/liter o1 agar to Medium (A) mentioned in Table 1 below. The isolated cells o1 
safflower flower buds were dispersed on the solid medium and incubated thereon for 20 days at 2b' C to 
obtain a large amount of callus. 

75 ml of Medium (A) was put in a 300 ml -Erienmeyer flask and sterilized at 120* C for 15 minutes. 
Afier cooled. 3.5 g of the above-mentioned wet safflower callus was put in the flask and incubated therein at 
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2b* C for 3 days by rotation culture. When propagated about two times the cells were taken out from the 
medium by suction filtration, and 3.5 g of them were put on the same medium and were again incubated 
thereon for further 3 days. The operation was repeated to obtain an active propagated callus. 

3.5 g of the thus obtained callus was applied to Medium (B) mentioned in Table 1 below along with an 
5 adsorbent (cellulose powder) and incubated at 25 • C for 3 days by rotation culture. After incubation, the 
callus was separated from the adsorbent (cellulose powder). 

Table 1 



70 




Medtum (A) (mg/liter) 


Medium (B) (mg/liter) 




KNOs 


1900 


1900 




NH* NO3 


1650 


1650 






170 


170 


75 


CaCl2*2H20 


440 






MgSOA-7H2 0 


370 






FeS04-7H20 


28 


28 




NazEDTA 


37 


37 




MnS0*MH2 0 


22 


22 


20 


ZnSO* •7H2O 


9 


9 




H3PO3 


6 


6 




CuS04'5H2 0 


0.025 


0.025 




Na2 Mo02'2H20 


0.025 


0.025 




Kl 


0.83 


0.83 


25 


CoCl2*6H20 


0.025 


0.025 




Myoinositol 


100 


100 




Thiamine* HC I 


10 


10 




Sucrose 


30.000 


30.000 




Naphthaleneacettc Acid 


0.186 


0.186 


30 


Benzyladenine 


0.225 


0.225 




□-phenylalanine 




82.5 



630 g (dry weight) of the colored cellulose powder was stirred in one liter of a nriixed solvent of 
acetone/methanol and filtered. The resulting filtrate was dried up to obtain 520 mg of a solid. 180 mg of the 
solid was dissolved in methanol and developed through a Sephadex® LH20 column (manufactured by 
Pharmacia) with methanol. The colored fractions were collected and dried to obtain 0.8 mg of a violet pillar- 
like needle-like crystal. 

Melting Point: 228 to 229 * C 

IR (cm-i) [KBr Method]: 1622. 1605. 1565, 1546. 1308, 1254, 1113 

As a result of X-ray diffraction of the crystal obtained, the crystal was identified to be a compound 
having the structure of formula (I). The crystal did not vary but existed stably, after it was stored at room 
temperature for at least 150 days. 

By dissolution test of the crystal, it was found that the crystal was well soluble in dimethylsulfoxide, 
,g pyridine, methanol, acetonitrile and acetone in this order, that it was slightly soluble in ethyl acetate, and 
that it was insoluble in ether, benzene, hexane. carbon tetrachloride and water. The solution of the crystal 
was mechanically analyzed to the following results. 

*H NMR [in (CD3)2SO]: 63.74 (6H), 3.81 (6H). 6.63 (2H), 7.07 (2H), 7.11 (2H). 7.71 (2H) 
UV-VIS [in CH3OH] (nm): 484, 517 

MS: M/Z 357 (anion solution mass) 

The compound was adsorbed to a cellulose powder and was measured with Color X measuring System 
Z&O (manufactured by Nippon Denshoku Co.) to the following results. 
L : 70.9 a : 26.5 b : -4.05 

EXAMPLE 2 

i5 ■ — — 

Using the same Medium (A) and Medium (B) as those in Example l, the same process as in Example 1 
was tepeated to obtain a celluiose powder having a culture product as adsorbed thereto. 

500 g (dry weight) oi the cellulose powder was stirred in one liter of a mixed solvent of 

4 
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acetone/methanol (1/1) and filtered. The resulting filtrate was dried up to obtain 260 mg of a solid. The solid 
was dissolved in methanol and developed through a Sephadex®LH20 colunnn (manufactured by Pharmacia) 
with methanol. The blue dye fraction was further developed on a silicagel®TLC with a mixed solvent 
developer of benzene/acetone/methanol (7/2/1). whereupon 0.5 mg of a bluish violet crystal was obtained 
6 from a fraction having Rf of 0.2. 

NMR [in acetone Db]: 63.91 (6H). 3.90 (6H) 
UV-VIS ICH3OH] (nm): 565 

MS: 385 (cation solution mass; data of reduced form) 

While the invention has been described in detail and with reference to specific embodiments thereof. It 
70 will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 

Claims 

75 1- A compound having a structural formula (I). 



20 




25 where n Is from 1 to 15. 

2. A compound as claimed in Claim 1, in which n is from 1 to 8, 

3. A compound as claimed in Claim 1 , in which n is 1 . 

30 

4. A compound as claimed in Claim 1. in which n is 2. 

5. A solution in which a compound as claimed in Claim 1 is dissolved in a solvent. 
36 6- Use of a compound as claimed in Claim 1 as a dye. 
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